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Reply to Office Action of November 17, 2004 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims : 

1 . (Currently Amended) A method of compressing and reconstructing 
input data 

comprising the steps of: 

providing input data in an initial form; 

sampling the input data at the points of tb^a_Farey quadrature; 

transforming the Farey-sampled data into an intermediate form; 

quantizing the Farey-sampled data while in the intermediate form; 

using the quantized intermediate form to store or transmit the 
Farey-sampled data; 

de-quantizing the quantized intermediate form of the Farey-sampled 
data prior to reconstructing the data; and 

reconstructing the intermediate form of the Farey-sampled data in 
order to obtain reconstructed data for use. 

2. (Original) A method as recited in claim 1 wherein: 

the step of transforming the Farey-sampled data into an intermediate 
form is achieved via a wavelet transformation; and 

the intermediate form of the Farey-sampled data takes the form of 
wavelet coefficients. 

3 . (Original) A method as recited in claim 2 wherein the wavelet 
transformation is based on arithmetic wavelets. 

4. (Original) A method as recited in claim 3 wherein the arithmetic 

wavelets aire defined in accordance with the following expressions: 
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{+2 cos 5 + 2 sin ^ - 2; 

+2 cos e - 2 sin e + 2; 

-2 cos e - 2 sin 5 - 2; 

-2 cos 5 + 2 sin e + 2; it^<e <2ir', 

and if j4 = (o l) ~ ^ labels an arithmetic arrow; 

and if A labels a top arithmetic af row and a > c, then 



if 0<^< f, 
if f < ^ < »r, 



f +4(<i2 - c=)cos d + 8cd sin 5 - 4(d2 + c=); 

if tan-^5^ < e < tan-^ (gg^^t^ . 

+2(o2 + <i2 _ 62 _ g2 + 2ac - 26d) cos 6 
+4{cd — o6 — 6c — ad) sin ^ 
+ 2(o^ + 62--c2-d2+2ac + 26£0; 
= ^ ; ^^^-'-^^ ^ ^ ^ tan-i^, 

+2{b^ + dP -a^ -(P +2ac- 2bd) cos 
+4(a6 + cd — a<Z — 6c) sin 5 
4- 2(-a2 _ 62 - c2 - + 2ac + 26rf); 

if tan-i^ < e < tan-^ ('it7/21:::V^ . 



otherwise; 



and if libels a top i . hmetic arrow and c > Cj then 



f +2(c2 '+cP - 6= - ^ 2ac + 2>d) cos 5 
+4(od + 6o-^ o6 — cd) sin 5 
+2ia^ + b^ + <P + (iP-2ac-2bd); 

: if tan-.^ (JV^^PJ). <. g < tan-^5^. 



+2(a2 + - 6^ - + 26(i ^ 2ac) cos 6 
+4{ad + 6c + cd — a6) sin 0. . 
+. 2(a^ + 62 - <:2 _ ^2 - 26d - 2ac); 

•if tan-igl^ < 5 < tan-.i^gg;^^. 

+4(o2 - 62) COS ^ - .8a6 sin ^ + 4(c2 + 62); * 

if tan-^ < 0 < tan-^3fe. 

0; otherwise; 
and if A labek a bottom arithmetic arrow and a > — c, then 
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+2{a'^ + <?-b^-cP'+2ac-2bd)cose - . 

+A{-ad — be — ab - cd) sin 6 . . - - ■ 

+2(0^ + 6= + c2 + + 2ac + 2bd); 

^ tan * jFf3F=^5+gT ^ f < tan 



+2(6= + - q2 - ^ 2ac - 26cO cos 5 
+i{ab — ad— be — cd) sin 6 
+ 2(c2 + d2-a=-fe= + 2ac + 26d); 

if tan-i^^ < e < tan-^ (,°lV2fe4. , 

+4 (c'^ - d^) cos ^ - 8cd sin 5 + 4(c2 + d^); 

if tan-^ (,y2fc:>. < 5 < tan-^al^. 

^ 0; otherwise; 
and if A labels a bottom arithmetic arrow and -c > o, then 

+4(62 _ cos ^ + 806 sin e - 4(0= + 62); 

if tan-i^ < ^ < tan-^ ffp/lferj, . 

+2(6^^ + - - d^ + 26d - 2ac) cos ^ 
+4(ad + 6c 4- 06 - cd) sin 5 
+ 2(c2 + d^ - a2 - 62 - 2ac - 26d); 

if tan-^ ^affp,>u < e < tan-131^, 



i9a(5) = < 



+2(6^ + d^ - - + 26d - 2ac) cos B 
+4(ad + 6c + cd + ab) sin 5 ' 

+ 2{-a2-62 _c2-d2-2ac-26d); , ^ 



U; 



otherwise. 



5 (Original) A method as recited in claim 2 wherein the wavelet 
transformation is based on modular wavelets. 

6. (Original) A method as recited in claim 5 wherein the modular wavelets 
are defined in accordance with the following expressions: 



• . n>0 



n>0 
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where. 



i9A(d) = < ^£/-i (5) - 2 sin 5; i£A = U-^, 
(dT-ild) + 2 sin e; ifA = ^-^ 



^j{0) = 



f +2 cos 6 + 2 sin 0 - 2 

+2 cos e - 2 sin 5 + 2 

-2 cos 5 - 2 sin 5 — 2 

-2 cos 0 + 2 sin 6 + 2 



if 0<^< f, 
if f < ^ < TT, 

if ^ < ^ < 27r; 



andif^=^° d)'^(o l)^"'^ ^^^^^ ^ axithmetric 
and if A labels a top arithmetic aixow and a> c, then 



arrow; 



r +4((i= - c2)co5 9 + Bed sine- 4icP + c^); 

"tan *3rrs3r S f < tan (i+d)ar(a+cV'' ' 

+2{a2 + d2 _ j2 _ c2 ^. 2ac - 26d) cos ^ 
+4(c«i — ab — bc — ad) sin-fl 
+ 2(a2 + b'^-c^-(P + 2ac + 2bd); 

if tan-^ ^ti^'lfct?)^ ^ ^ tan-^5^, 



+2(62 + d2 _ ^2 _ g2 ^ 2ac - 2bd) cos ^ 
+4Cafc + cd — ad — be) sin 5 
+ 2(-a2 -b'^-c^-<3P + 2ac + 2bd)\ 

if tan-i^a^ < 5 < tan-i^Sp^^ 



otherwise; 



and if A labels a top arithmetic arrow and c > a, then 
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(_+2{a^ + <?-b'^-d?-2ac + 2bd)cose . 

.+4(od + bc~ab — cd) sin 0 . . . ■ ... 
■+2(a2.+ &2.+ c2 + rf2_ 2ac-26d); ■ '. 

•+2(a2 + d2 _ {,2 _ c2 + 2bd - 2ac) cos $_ -\ • 
4-4(ad -i- be + cd — ab) sin 6 
+ 2(o? + 6^ _ - d2 _ 26d - 2ac); 

+4(o2 _ 62) COS e - Sab sin 6 + 4(a2 + 62). 

^0; otherwise; 
and if A labels a bottom arithmetic arrow and a > — c, then 



f +2(a2 + c2 - 6= - + 2oc - 26d) cos e 

+4(— ad — 6c — o6 — cd) sin ^ 

+2(a2 + 6^ + c2 + d2 ^_ + 26d); 

if tan-i^ljg^^ < e < tan-ip&. 

+2(62 + c2 - fl2 _ <i2 + 2oc - 26d) cos e . 
+4(o6 — ad — 6c — cd) sin ^ . 
+ 2(c2 + d2 - a2 - 62 + 2ac + 26d); 

if tan-ij^lT < 5 < tan-i^lg,^^, 

+4 (c2 - d2) cos e - 8cd sin 6 + A{<? + d?)\ 

b 0; otherwise; 
and if A labels a bottom arithmetic arrow and — c > a, then 



f +4(62 _ cos 0 + 8a6 sin e - 4(a2 + 62); 

if tan-^S^!!, < e < tan-l^|ijj^^, 

+2(62 + c2 - a2 - d2 + 26d - 2ac) cos 6 
+4(ad + 6c + c6 — cd) sin € 
+ 2(c2 + d2 - a2 - 62 - 2ac - 26d); 

+2(6^ + d2 - o2 - c^ + 26d - 2ac) cos 0 
+4(ad + 6c + cd + a6) sin 0 
+ 2(-a= - 62 - c2 - d2 - 2ac - 26d); 

if tan-^3^ < e < tan- \/^ti/ffl,tcV 



0; 



otherwise. 



-6 - 
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7. (Original) A method as recited in claim 2 wherein the wavelet 
transformation is based on fan wavelets. 



8. (Original) A method as recited in claim 7 wherein the fan wavelets are 
defined in accordance with the following expressions: 



n>0 



where 



^A{d) = I du~i (e) - 2 sin 6', iiA = U'^, 
[^r-i(^)+2sin5; if>l=r-^, 



f+2cos$ + 2 sin 5 - 2; if 0 < ^ < f , 
+2 cos e - 2 sin ^ + 2; if f < ^ < tt, 



-2 cos e - 2 sin 5 .- 2; if tt < ^ < 



. -2 cos e + 2 sin ^ + 2; if ^ < ^ < 2ir] 

and if = ^ ° 0 0 ~ ^ labels an arithmetric 

and if A labels a top arithmetic arrow and a > c, then 



arrow; 



( +4{cP-<P)cosd + 8cd sine- 4{dP + c^); 

"tan 3iZ5T<p<tan (b+a)^l\a+c)i » 

+2(0? + (jp-b'^-eP + 2ac- 2bd) cos .6 
+4(c(i — ab — bc — ad) sin 6 
+ 2(g2 +b^-<?-(P+2ac + 2bd); 

dA(e) = { if t^^-'^^^^ < e < tan-i,^. 

+2(6= + - o2 - 4- 2ac - 2hd) cos d 
+4(a6 + cd — ad — 6c) sin 5 
4- 2(-a2 - 62 _ c2 _ d^ + 2ac + 2W); 

if tan-^E^ < 9 < tB.n- \^[%,%-jJyu 



^0; 



other\vise; 



and if A labels a top arithmetic arrow and c > a, then 
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f >2(o2 +.C.2 -b'^-eP -2ac+2bd) cose . . .. 

■rf4(orf + be — ab — cd) sin 9 
.+2(o2 + 62 + c2 + d2 - 2ac - 26d);" 

■ +^{ad + be + cd — ah) sia 6 
+ 2(a2 + -c^ - _ 2W - 2ac); 

if tan-^ 5!^ < e < tan-^ (^ffl-lK^ > 
+4(a= -IP) cos 0 - 8a6 sin + 4(0= + 6^); 

^0; otherwise; , . . ' 

and if A labels a bottom arithmetic arrow and a > — c, then 



6a{6) = I 



^a{G) = < 



f +2(a2 + c2 - 6' - 4- 2ac - 26d) cos 5 

+A{—ad — bc—ab — cd)a.n6 . _ ._ 

':::'+2{a'^^P+c^'+d^ 

if tan-^^l^^ < e < tan-^j^, 

+2(6= + y - - d2 + 2ac - 26d) cos 5 

+4(a6 — ad — 6c — cd) sin 5 
. + 2(c=+d2_a2_^ + 2ac+26rf); 

if tan-^^aij- < 5 < tan-i ^l^^^igE^, 

+4 (c2 - d2) cos 5 - Scdsin^ + A{c^-\-d^); 

if tan (^lfcjaT(e-o)a < e < tan 331:5x7 

>. 0; otherwise; 
and if A labels a bottom arithmetic arrow and — c > o, then 



( +4(62 _ ^2) cos e + 8a6 sin 5 - 4(0= + 6=); 

if tan-^sfe < 5 < tan-i^|Sp^t|=^. 

+2(6= + c^ - a2 - + 26d - 2ac) cos e 
+4(ad + 6c + ab — cd) sin .5 
+ 2(c2 + _ qZ _ fc2 _ - 26d); 
UO) = { : tan-^ ff7.1^-$ < 5 < tan-^slf^. 

+2(62 4. rf2 _ q2 _ ^2 + 26d - 2ac) cos ^ 
+4(ad + 6c + cd + ab) sin 5 ■ 
+ 2(-a2 - 6^ - c^ - d^ - 2ac - 26d); 

if tan-^glS < g < tan-^ ^^i'^fLlVh^ ■ 



1^0; 



otherwise. 
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9. (Original) A method as recited in claim 2 wherein the steps of sampling 
the input data at the points of the Farey quadrature and transforming the Farey- 
sampled data into wavelet coefficients is characterized by a binary cascade of 
arrow structures arising from the calculation of wavelet coefficients by sampling 
the input data in its initial form at the points of the Farey quadrature as defined 
along a circle in the complex plane. 

10. (Original) A method as recited in claim 2 wherein the wavelet 
transformation is based on arithmetic wavelets and the step of transforming the 
Farey-sampled data into arithmetic wavelet coefficients includes the step of 
regularization. 

1 1 . (Original) A method as recited in claim 2 wherein the wavelet 
transformation and the reconstruction are based on a finite number of wavelets. 

12. (Original) A method as recited in claim 2 wherein: 

wavelet transformation is achieved via a plurality of wavelet transformation 
operations each for a specified arc along a circle in the complex plane; and 

the plurality of wavelet transformation operations are calculated in parallel 
with each other. 

13. (Original) A method as recited in claim 1 wherein the quantized 
intermediate form of the data is stored and retrieved prior to de-quantizing and 
reconstructing the data for use. 

14. (Original) A method as recited in claim 1 wherein: 

the steps of transforming the Farey-sampled data into the intermediate form 
and quantizing the intermediate form of the Farey-sampled data occur at a first 
physical location; 

-9- 
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the quantized intermediate form of the data is transmitted to a second 
physical location; and 

the steps of de-quantizing the quantized intermediate form of the Farey- 
sampled data and reconstructing the intermediate form of the Farey-sampled data 
in order to obtain reconstructed data occurs at the second physical location. 

15. (Original) A method as recited in claim 14 further comprising the step 
of transmitting a reconstruction algorithm to the second physical location in order 
to accomplish reconstruction at the second physical location. 

16. (Original) A method as recited in claim 1 wherein the input data is 
digital data. 

17. (Original) A method as recited in claim 1 wherein the input data is 
analog data and the analog input data is sampled by placing analog sensors at 
locations corresponding to the points of the Farey quadrature. 

« 

18. (Original) A method as recited in claim 1 wherein the input data and 
the reconstructed data are multi-dimensional. 

19. (Original) A method as recited in claim 2 wherein the step of 
reconstructing the intermediate form of the Farey-sampled data in order to obtain 
the reconstructed data is achieved via an inverse wavelet transformation which is 
characterized by a binary cascade. 

20. (Original) A method as recited in claim 2 wherein the calculation of the 
wavelet transformation includes the step of renormalization. 
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21. (Original) A method as recited in claim 1 wherein the sampling of data 
at the points of the Farey quadrature includes temporary storage of sequences of 
data in a buffer. 

22. (Currently Amended) A digital signal processing method for obtaining 
data in a transform domain comprising the steps of: 

providing input data in an initial form; 

sampling the input data at the points of tbe-a_Farey quadrature; 

using an intermediate transform to transform the Farey-sampled data 
into an intermediate form; and 

using a primary transform to convert the data in intermediate form of the 
Farey-sampled data into transform coefficients representative of the data in a 
transform domain. 

23. (Original) A method as recited in claim 22 wherein the primary 
transformation consists of one of the groups of following transformations: 
Fourier, Hilbert, Haar, Laplace, Bessel, Laguerre, Hermite, Chebyshev, Hotelling, 
Mersenne and Fermat. 

24. (Original) A method as recited in claim 22 wherein the primary 
transformation consists of the Fourier transform, and the intermediate transform is 
a wavelet transformation based on arithmetic wavelets. 

25. (Original) A method as recited in claim 24 wherein the intermediate 
transform is an arithmetic wavelet transform and the primary transform is a 
Fourier transform, and the conversion of the data from the intermediate form to 
the Fourier coefficients, c n"^, is given by the following expressions: 



- 11 - 
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A=(^^ d)^(o l)"''^ ^^^^^ arithmetic arrow; and 



and the coefficients c^, , c^i are given by 

TTc^i = enic'' -<P± 2icd) + er[(b - df - (a - cf qp 2i(fa - d)(a - c)]/2 
+ et(a2-62±2io6) + e4(6 + rf)=-(a + c)=T2i(6 4-cO(o + c)]/2, 

^c^ = 2^Uc2 + ci^) - erl(6 - rf)' + (a - c)^] 
+ 25t (a^ +h^) - 6e[ib + df + (a + c)\ 

where the angles are 

,/ 2ch . „ , 2(6 + <i)(a-t-c) ^ 



26. (Currently Amended) A method as recited in claim 22 wherein the 
intermediate transform is a wavelet transform based on arithmetic wavelets, and 
the calculation of step of using t he intermediate transform includes the step of 
renormalization. 



27. (Currently Amended) A method as recited in claim 22 wherein the 
primary transformation consists of tfi^a^Fourier transform, and the intermediate 
transform is a wavelet transformation based on modular wavelets. 



28. (Currently Amended) A method as recited in claim 22 wherein the 

intermediate transform is a wavelet transform based on modular wavelets, and the 

- 12 - 
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calculation of step of using t he intermediate transform includes the step of 
renormalization. 

29. (Currently Amended) A method as recited in claim 22 wherein the 
primary transformation consists of tbe-a_Fourier transform, and the intermediate 
transform is a wavelet transformation based on fan wavelets. 

30. (Currently Amended) A method as recited in claim 22 wherein the 
intermediate transform is a wavelet transform based on fan wavelets, and the 
calculation of step of using the intermediate transform includes the step of 
renormalization. 

3 1 . (Original) A method as recited in claim 22 wherein the sampling of 
data at the points of the Farey quadrature includes temporary storage of sequences 
of data in a buffer. 

32. (Original) A method as recited in claim 22 wherein the input data is 
multi-dimensional. 

33. (Original) A method as recited in claim 22 wherein the constants and 
coefficients required in the calculation of the intermediate transform and in the 
calculation of the primary transform are archived and recovered from memory at 
run time. 

34. (Currently Amended) A method of data processing comprising the 
steps of: 

providing input data in an initial form; 

sampling the input data at the points of fe^a_Farey quadrature; 

transforming the Farey-sampled data to a second form; and 

- 13- 
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processing the data in the second form. 



35. (Original) A method as recited in claim 34 wherein: 

the step of transforming the Farey-sampled data into the second form is 

achieved via a wavelet transformation; and 

the second form of the Farey-sampled data takes the form of wavelet 

coefficients. 



36. (Original) A method as recited in claim 35 wherein the wavelet 
transformation is based on arithmetic wavelets. 



37. (Original) A method as recited in claim 36 wherein the arithmetic 
wavelets are defined in accordance with the following expressions: 



+2 cos e -f 2 sin e - 2; if 0 < 5 < f ;,. 

+2 cos 6 - 2 sin ^ 4-2; if f < ^ < tt, . 

-2 cos B - 2 sin ^ - 2; if ir < 5 < ^, 

I -2 cos 5 + 2 sin e + -2; if ^ < 5 < 27r;- 



andif A = J) # (^J l) ""'^ labels an arithmetric 
and if A labels a top arithmetic arrow and o > c, then 



arrow: 



+4(d2-c2)cose + 8cdsinfl-4(d2 + c2); • 

if tan-^sIS ^ ^ ^ t^-^T^F^. 

4-2(a2 + rf2 _ ^2 _ £.2 ^ 2ac - 26d) cos 6 
+4(cd — o6 — 6c — ad) sin 6 
+ 2(a2 + 62 _ _ d2 + 2ac + 2M); 

. iftan-^^gg^^.<^.<,tan-^^. 



+2(6^ +cP -0.^-0^ + 2ac - 26rf) cos 6 
+4(a6 4- cd — ad — 6c) sin 5 
+ 2(-a2 - 62 - c2 - d2 + 2ac + 26d); 

if tan-ijfe < ^ < tan-^ll^lp^g^. 



0; 



otherwise; 
- 14- 
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and if A labels a top arithmetic arrow and c > o, then 



( +2(0= + c^~b'^-cP- 2ac + 2bd) cos 9 ' 
+4{ad + be — db - cd) sin 0 
+2(0= + &2 + + - 2ac - 2bd); 

if tan- ^Sifffelg. < 0 < tan-i^, 

A.2(a^ + cP -b"^ -(P +2bd- 2ac) cos 0 . 

+4(ad + bc + cd — ab) sin 0 
+ 2(a? + b'^-c^-d^-2bd- 2ac); 

if tan ^gr^ <S < tan (t4j)'rr(o+e)'^ ' 

+4(a' — 0*) cos 0 - 806 sin e + 4(a2 + fcS). 



otherwise; 



and if A labels a bottom arithmetic arrow and a > —c, then 

' +2(a2 4- c2 - 6^ - d2 + 2ac - 2bd) cos e . 
4-4(-aa — 6c — a6 — cd) sin 
+2(a2. + + c2 + d2 + 2ac + 26d); 

: if tan-i^gl^^ <. 0 < tan-lp^, 

+2(6= + c2 - - 4.-2ac ^ 2W) cos 0 ' " . ' .;• ' 

-+"4(a6 — ad — 6c — ciZ) sin 6 .... .. 

+ 2(c2 + cf2 _ ^2 _ 62 ^. + 26d); 

• • if tan-^^a^ < e < tan-^ (.^VZfclg. . 

+4 (c^ - cos ^ - Scd sin 0 + Mc^ + d^); 

.. . if tan-^. ffy^fe::>^. < ^ < tan-^al^, 

0; otherwise; 
and if A labels a bottom arithmetic arrow and — c > a, then 

+4(6^ _ a2) cos 0 + 8ab sin 5 - 4{a^ + 62); 

:if .t.a°:^.i;^ .< e < tan-^ (ffr^'^fer;). . 

+2(62 ^. c2 _ ^2 _ ^ + _ 2ac) cos ^ 
+4(ad 4- 6c + a6 — cd) sia 0 ' 
+ 2(c2 + d2 _ c2 _ 62 _ 2ac - 26d); 

if tan-^ ff^lt^ferj). < g < tan-^s|g^. 



+2(6= + d2 _ _ c? H-26d- 2ac) cos ^ 
• +4(od + 6c + cd + ab) sin 5 

+ 2(-o2 - 6= - c2 - d^ _ 2ac - 26d); 

" tan garsT S f S iian i(6+d)3_(o+c)!'» 



U; 



otherwise. 
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38. (Original) A method as recited in claim 35 wherein the wavelet 
transformation is based on modular wavelets. 



39. (Original) A method as recited in claim 38 wherein the modular 
wavelets are defined in accordance with the following ejqsressions: 



n>0 



n>0 



where 



[ dr-iie) + 2 sin 5; if X = T-\ 



ana 



r +2 cos 6 + 2 sin 6 -2; if 0 < 5 < f ,■ 
+2 cos e - 2sme + 2] if f < 5 < tt, 



-2 cos 5 - 2 sin e - 2; if tt < 0 < ^, 



. -2 cos e + 2 sin e + 2; if < ^ < 2ir; 



and if j4 5^ =/ labels an arithmetric 

and if A labels a top arithmetic arrow and a> c, then 



arrow; 



( +4icP ^ c^)cos e + 8cd sin 5 - 4(^2 + c^); 

if tan-^5^ < e < tan-^ ^^fflct^ . 

+2(a2 4- rf2 - 6^ - c2 + 2ac - 26d) cos ^ 
+4(c<i — ab — be — ad) sin 6 
+ 2(a2 + 62 _ c2 _ ^2 ^ 2ac + 26d); 

. ■■ - •.iftan-^ 4ff.'!)^°::^. <g<tan-^^ 



22ia ' 



+2(6* + d2 _ q2 _ g2 ^ 2ac - 26d) cos 6 
+4(a6 + — ad — 6c) sin 6 
+ 2{-a^-b'^-c'^-iP+2ac + 2bd)] 



if tan-^sl!!, < < tan-^ ^(d-b){c-a) 



otherwise; 



and if A labels a top arithmetic arrow and c > o, then 
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f +2(02 + <^-lP-ti^-2ac + 2bd[) cos 6 
+4(ad + be - ab - cd) sin 6 . 
+2(a2 + 62 + c2 + d2 _ - 26d); 

"tan ^sisjir^sr^jT S S tan da_«jri 

.4.2-(.a2.4.^.._.52 — ^^-+-26d— 2ae)-cos-5 - - - 

4-4(ad + 6c + cd — ab) sin ^ 

+ 2(a2 + 62 _ c2 _ d2 - 26d - 2ac); 

+4(a2 - 62) cos e - Sab sin 5 + 4{o2 + 62); 



otherwise; 



and if A labels a bottom arithmetic arrow and a > — c, then 



( +2(a2 +.c2 - 62 - <i2 + 2ac - 26d) cos 6 
+4(-dd - 6c - a6 — cd) sin 5 . 
+2(a2 + 62 + c2 + d2 + 2ac + 26<0; 

II tan V(5+3)^=T5+SF - - ^^^^ 

+2(62 _ q2 •_ ^2 ^:-2ac - 26d) cos 6 ; " ' . ' '; 

+4(a6 - c<i — 6c - cd) sin 5 
. .. + 2(c2.+d2-a2-62 + 2ac + 26fO; " .. . ^„ 

if tan-^S^ < e ^ tan-^^ISj^^, 

+4 (c2 - d2) cos 5 - 8cd sin 9 + A{c? + cP); . 

if i^-'xs^^^ ^ ^ ^ tan-^S^, 

0; . otherwise; 
and if A labels a bottom arithmetic arrow and — c > a, then 

r +4(62 _ cos ^ + 8a6 sin e - 4(o2 + 62); 

....:iftan-^3a^<^..<tan-^^|i^^gE^ 

+2(62 + - o2 - fZ2 + 26d - 2ac) cos ^ 
+4(ad + 6c + a6 - cd) sin 5 
+ 2(c2 +d2 - a2 - 62 _ 2ac - 26d); . 



+2(62 + ^2 _ q2 _ g2 + 26d - 2ac) cos 6 
+4(ad + 6c + cd + a6) sin 6 
+ 2(-a2 _ i>2. _ ^2 _ d2 _ 2ac - 26d); 

if tan-^3^ < e < tan-^ ^afflA:t$ , 



U; 



otherwise. 
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40. (Original) A method as recited in claim 35 wherein the wavelet 
transformation is based on fan wavelets. 



41 . (Original) A method as recited in claim 40 wherein the fan wavelets 
are defined in accordance with the following expressions: 

n>0 



where 



n>0 



du--^i9) -2 sin 6; ilA = U-^, 



Me) = < 



^.+2cose +.2sin^ - 2; ifO<^<f, • 

+2 cos e - 2 sin 6 ^-2; if f . < 9 < ir, 

-2 cos 9-2 sin 9 2; if tt < ^ < ^, . 

. -2 cos e + 2 sin ^ + 2; if ^ < ^ < 27r; 



and if = . 7^ Q l) ^ ^^^^^ arithmetric 
and if A labels a top axlthinetic arrow and a > c, then 



arrow; 



f +4(d2 _ (?)cos 9 + Bed sin 9- 4(d2 + c=); 

if tan-^gl^ < 9 < tan-^ ff.^L'g&tg. , 

+2(a2 + - 62 _ £.2 + 2ac - 2fcd) cos ^ 
+4(c<i — ab-bc — ad) sin 9 
+ 2{a? + b'^-c'^ -dP + 2ac + 26d); 
.^-^(^).1.J ■ . iftan-^TS^i^^.^^^tan-i^.; 

+2(62 + cP-a^-eP + 2ac- 2bd) cos 5 
+4(a6 + cd-ad — be) sin 
+ 2(-o2 _ 62. _ c2 _ d2 ^ 2ac + 26cO; 

if tan-i^^ <9 < tB^- \^[ij.'l\Z%. , 



^0; 



othen\'ise; 
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and if A labels a top arithmetic arro-w: and c > a, then 



+2(a= + - 6^ _ _ 2ac + 26d) cos 9 
+4(ad + fcc - a6 - cd) sin ^ 
+2(a2 + 62 + c2 4-d2-2ac-26d); 

if tan ^ (cj-fc)^ Ac-oV S p S tan gsci^r, 

+2(a* + rf2 - 6= - + 26d - 2ac) cos 0 
+4(ad + 6c + cd - ab) sin 5 

+4(a2 - 6=) cos e - 8ab sin 5 + 4(0^ 4- b^); 



otherwise; 



and if yl labels a bottom arithmetic arrow and c > -c, then 

(^+2(a2+c=-b2-ci2 + 2ac-2bd)cos£|. /• 

.4-4(— ad — 6c — ab — cd) sin 5 • • • . 

•.•+2(V.+ 6= + c=+d2 + 2ac + 26d); . 

iftan-^ (a^lg^tS^ <g <tan-^^, 



+2.(62 -f c2-a2.-d2 + 2ac-2bd) cos ^ ' 
■-F4(ab — fld — 6c — cd) sin 5 
+ 2(c2 + d2 - - b^ + 2ac + 26d); 

+4 (c^ - d^) cos 5 - 8cd sin e + 4(c2 + d^); 

if tan-^ < g < tan-^5gg^. 

0; otherwise; 
and if yl labels a bottom arithmetic arrow and — c > a, then 

J' +4(62 _ q2j cos ^ + 8a6 sin 5 - 4(0=^ + 6^); 
, . ...... if tan ^5f^<e <tan ^ 

+2(62 + c2 - - d2 + 26d - 2ac) cos • 
+4(cd + 6c + a6 — cd) sin B 
+ 2(c2 + d^ - o2 - 6= - 2ac - 26d); 
^^(^)=<[ ■ iftan-(l^^5^^^^tan-^3^. 

+2(6^ + d^ - a' - + 26d - 2ac) cos ^ 
+4(ad + 6c + cd + ah) sin 6 
+ 2(-a2-b2-c2-d2 -2ac-26d); 

if tan-iglS ^ ^ ^ tan-^ (affffla:$ . 



U; 



otherwise. 
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42. (Original) A method as recited in claim 35 wherein the steps of 
sampling the input data at the points of the Farey quadrature and transforming the 
Farey-sampled into wavelet coefficients is characterized by a binary cascade of 
arrow structures arising fi-om the calculation of wavelet coefficients by sampling 
the input data in its initial form at the points of the Farey quadrature as defined 
along a circle in the complex plane. 

43. (Original) A method as recited in claim 42 wherein the wavelet 
transformation is based on arithmetic wavelets and the step of transforming the 
Farey-sampled data into arithmetic wavelet coefficients includes the step of 
regularization. 

44. (Original) A method as recited in claim 35 wherein the wavelet 
transformation is based on a finite number of wavelets. 

45. (Original) A method as recited in claim 35 wherein: 

wavelet transformation is achieved via a plurality of wavelet transformation 
operations each for a specified arc along a circle in the complex plane; and 

the plurality of wavelet transformation operations are calculated in parallel 
with each other. 

46. (Original) A method as recited in claim 34 wherein the input data is 
digital data. 

47. (Original) A method as recited in claim 34 wherein the input data is 
analog date and the analog input data is sampled by placing analog sensors at 
locations corresponding to the points of the Farey quadrature. 
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48. (Original) A method as recited in claim 34 wherein the input data is 
multi -dimensional. 

49. (Original) A method as recited in claim 34 wherein the sampling of 
data at the points of the Farey quadrature includes temporary storage of sequences 
of data in a buffer. 



50. (Currently Amended) A digital processing system comprising a digital 
filter that receives an input signal and ouQjuts a transformed signal, the digital 
filter being an arithmetic wavelet filter in which ^i©-arithmetic wavelets are defined 
in accordance with the following expressions: 



{+2 cos 5 + 2 sin e - 2; 

+2 cos ^ - 2 sin 5 + 2; 

-2 cos 0 - 2 sin 5 - 2 

-2 cos 5 + 2 sin e + 2; 



if 0<^< f, 
if f < ^ < 'T, 
if TT < ^< ^, 
if ^ < ^ < 27r; 



and if A = (o l) ^ arithmetric 

and if A labels a top arithmetic arrow and o > c, then 



arrow; 



/'+4(ff2-c2)cos5 + 8cdsine-4(d2 + c2); 

if tan-^s^ < e < tan-^ ff^lffl^t^ ■ 

+2(a2 + d2 _ {,2 _ c2 + 2ac - 26d) cos 9 
+4(cd ~ah-bc— ad) sin G 
+ 2(a^ + b'^-c^ -<^ + ^ac + 2bd)\ 

iftan-^lffili^^^^t-^-'Ea^. 



+2(62 4- d2 _ o2 _ + 2ac - 2bd) cos 6 
-f 4(a6 + cd-ad—bc) sin 5 
4- 2(-a2 - 6= _ - d2 + 2ac + 26d); 

if tan-^ < g < tan-^ JVA'c-ay^ » 



otherwise; 



and if A labels a top arithmetic arrow and c > a, then 
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f 4-2(a2 + c= - 62 _ ^2 _ + 2M) cos 5 
+4(ad + 6c — ab — cd) sm$ 
+2ia^ + b'^ + cP + <f-2ac-2bd)', 

■ if tan-^ (,y2i:-g. <^ <tan-^5^ 



^a{9) = < 



.■+2(a2 + - 6^ - f 2W,-^.2ac) cos.fl . ■: 
+4{ad + bc + cd — ab) sin 6 ■ ' ■ 
+ 2(0^ 4- 6^ _ c2 - d2 _ 26d - 2(2c); ■ 

+4(0= - Ir^) cos e - Sab sm e + 4{a^ + 6^); . . 

V 0; otherwise; 
and if A labels a bottom arithmetic arrow arid a > — c, then 



( +2(a2 + (P -b'^ -(p +2ac- 2bd) cos 0 
+4(— ad — 6c — a6 — cd) sin 5 
+2(a2 4- + c2 + d2 + 2ac + 26d); 

■ -if t^- \^^l^aX%-^ ^ g ^ 

+2(6= + c^ - - d2 + 2oc - 26d) cos ^ 
+4(a6 — cd — 6c — cd) sin 6 
+ 2(c2 + d2-c2_62 + 2ac + 26d)| 

if tan-^fe < 0 < tan-^ . 

4-4 (c2 - d^) cos e - 8cd sin 6 + 4(c' + d^); 



8cd sin e + 4(c' + d^); 
iftan-^ ff7.'2<(r4. <g< 



tan-igl!^, 



V, 0; otherwise; 
and if A labels a bottom arithmetic arrow and — c > o, then 



( 4-4(6' - a=) cos 6 + Sab sin ^ - 4(a= 4- 1^); 

if tan-^sfe < ^ < tan-^ JIffli:4. 

+2(62 + c2-o2-(i2+26d-2ac) cos 6 
+4{ad + 6c 4- a6 — cd) sin 0 
4 2(c2 + d^ - a" - 6^ - 2ac - 26d)i 

^^(e)=^ if tan- \ff,y.1^-g. < e < tan-^5^, 

+2(62 ^. ^^2 _ ^2 _ g2 ^ 26d - 2ac) cos 6 
+4 (ad + 6c + cd + ab) sin 0 
+ 2(-a2 _ 62 - c2 - d2 - 2ac- 26d); . 

!f +an-l_2£SL <r fl <: t--in-^ 2(b+d)(a+c) 



0; 



otherwise. 
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5 1 . (Currently Amended) A digital processing system comprising a digital 
filter that receives an input signal and outputs a transformed signal, the digital 
filter being a modular wavelet filter in which Ae-modular wavelets are defined in 
accordance with the following expressions: 



where 



^a{6) = < ^u-ii6) - 2 sin 6>; if A = C/ 
„i*S=(; -^).U^{[ ;),andr=(J :i),and 



r-i-2cos^ +"2sin5 - 2; ifO<ff<f, 
+2 cos 5 - 2 sin 5 + 2; if f < 5 < 



-2 cos - 2 sin e - 2j if tt < ^ < 
, -2 cos ^ + 2 sin e + 2; if ^ < ^ < 27r;. 



and if A = d) ^ (o l) ^^^^ arithmetric arrow; 
and if A labels a top arithmetic arrow and a > c, then 



+4(d2-C=)C05 9 + 8cdsine-4(d2 + c2); 

^ • iftan-^5l!^<e<tan-^^|g5;^^. 

+2(a2 + - 6= - 0= + 2ac - 26rf) cos 
+4(cd - a6 - 6c - ad) sin ^ 
+ 2(a2 + 62-c2-d2 + 2ac + 2b<i); 



26a 



+2(6= + d2 _ ^2 _ ^2 4.2ac- 2bd) cos & 
+4(.a6 + cd - ad - 6c) sin 6 
+ 2(-a2-62-c2-d2 + 2ac + 26d); 



otherwise; 
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and if A labels a top arithmetic arrow and c > a, then 

' +2(a2 + c2- 62 -<f2 _2oc + 2fid) cos5. 
. +4iad + hc — ab'-^ cd) 'sm6 
+2(a2 + 6^ + c2 + rf^ - 2ac - 26d); , . 

■ if tan-.^ Jlgil^rJ). < g < tan-^g|g|.. 

+2(a2 + d2 - 62 ^ -c5 ;^. 26d;-r.2ac) -.cos ^ . ' . 
+4(^ad + be + cd — ab) sm. 6 
+ 2(a'^ + b^'^cP-<P-2bd-2ac)] 

+4(a2 _ fe2) cos e - 8a6sinfi + 4(0^ + 62); 

V. 0; . otherwise; . . 

and if A labels a bottom arithmetic arrow and a > —c, then 



( +2{a^ + c'^- b'^-dP + 2ac -2bd) cose 
+4(— od — be — ab — cd) sin 6. . 
+2(a2 + 62 + c2 + d2 + 2Qc+26d); ■ 

. iftan-i^^^<^<tan-i3&, 

+2(6^^ + - a'^ - f?? + 2oc - 26d) cos ^ 
+4(a6 — ad — 6c — cd) sin 0 
+ 2(c2 + d^ - a2 - 6= + 2oc + 26d); . 

if tan-ij^ < 0 <: t^^- \I%^J(-%. . 
+4 (c2 - d^) cos 5 - 8cd sin e + 4(0^ + dP)\ 

it ^ ^ 2f<f-b)(e— g) > D <' fnn— 1 2ed 

II tan ((j_bjaT(c-a)4 ^ ^ H"^' 

^ 0; otheiTvise; 
and if A labels a bottom arithmetic arrow and — c > a, then 

f +4(62 _ ^j2) COS ^ + 8a6 sin ^ - 4(0= + fc^j. 

if tan jT^js- < C S tan prftj^rq^rSJii 

+2(6^ + {p -a^ -d!^ + 2bd- 2ac) cos 5 
+4(ad + 6c + ab - cd) sin 5 
+ 2(c2 + d^ - - 62 _ 2ac - 26d); 
= <! ■ ^ tan-^^Sj^^^ < e < tan-^sl!^,. 

+2(62 + CJ2 _ q2 _ + 26d - 2ac) cos 6 
+4(ad + 6c + cd + ab) sin 5 
+ 2(-a2 - 6^ - c2 - d' - 2ac - 26d); 

-r 1. -1 2ctf ^ /I ^ 2(6+d)(a+e^ 

if tan *2f^<^<tan (b+rf)a_(a+e)-i ' 
0: otherwise. 
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52. (Cxurently Amended) A digital processing system comprising a digital 
filter that receives an input signal and outputs a transformed signal, the digital 
filter being a fan wavelet filter in which Ae-fan wavelets are defined in accordance 
with the following expressions: 

• •T1>0 



where 



^a{B) = \ du-i (fi) - 2 sin 5; if ^ = U'^ , 



~o')'^=0 O'^^'^'^'^O l)'^"*^ 



/• +2 cos e + 2 sin 5 - 2; if 0 < 5 < f , 

J +2 cos e - 2 sin e + 2; if f < < ir, 

^ -2 cos ^ - 2 sin e - 2; if tt < 5 < ^, 

, -2 cos ^ + 2 sin 5 + 2; if 6 < 2ir; 



andif >i= ^0 l) ""'^ labels an arithmetric arrow; 

and if A labels a top arithmetic arrow- and a> c, then 



( +4(d2 - c2)cos e + Bed sine- i{<f + <?)\ 

if tan ^girpr S < tan (fc^^^^3T(Q+c)=^ » 

+2(a2 + - 6^ - c2 + 2ac - 26d) cos ^ 
+A{cd — ah -'ho-' ad) sin ^ 
+ 2(a2 + 62 . c2 - d2 + 2ac+ 26d); 

(6+d}aT(a+c)i* ^ ^ S tan prrjr, 



+2(6^ + - - + 2ac " 2fcci) cos 

+4(a6 + cd - ad — 6c) sin 5 
. + 2C-a^ - fe2 _ ^2 _ ^ + 2ac + 26d); 

;r 26a ^ /5 ^ 2(d-b)(e-a) 

II tan prr;-r < 6^ < tan yt^fz^^^z:^, 



U; 



otherwise; 



and if A labels a top arithmetic arrow and c > a, then 



- 25 - 



Appln.No. 09/869,640 

Amdt dated April 15, 2005 

Reply to Office Action of November 17, 2004 



( +2{a^ + c^-b'^ - cP -2ac + 2bd) cos.'e: '' "":"'„■ 
. +4{ad + bc-ab -cd) $m6 
+2(o2 + 6^ ^ c= + - 2ac - 2M);. 



+2ia'^ + d^~b'^-<^,^'2bd-:2ac)(x>s 
A fo\ — J +4{ad + bc-fcd — at) sin 6 

+2(o2 + 62-c2-d2-26rf--2ac); 

.Ktan gsn^SCStan (bld)^-\cL+cy^ 

+4(a2 - 62) cos e - Sab sin 9 + 4(0= + 6^); 

1. 0; otherwise; 
and if A labels a bottom arithmetic arrow and a > — c, then 



f +2(a^ + c2 - 62 _ d2 + 2ac - 26£i) cos 5 
+4(— ad — bc — ab — cd) sia 6 
+2(a2 + 62 + c2 + rf2 4- 2ac -I- 26d); 

if tan-i^^i^ < 0 < tan-^E^ 

+2(62 + c2 _ o2 _ ^ + 2ac - 2bd) cos 5 
+4(a6 — od 6c — cd) sin 5 
4- 2(c2 + _ a2 - 62 + 2ac + 26d); 

if tao-^s^ <e< te.n- \^%%-_%. , 

+4 (c2 - dp) cos 5 - Scd sin e + 4(c2 + d2); 

"tan (ct-b)g-(e-a)a < g < tan ^scrsr. 

1. 0; otherwise; 
and if j4 labels a bottom arithmetic arrow and — c > a, then 



f +4(62 _ cos ^ + 8ab sin 5 - 4(o2 +62); 

• if tan-^^ < 0 <.tan-^ (li^^I'lt-^ 

+2(62 ^. c2 _ ^2 _ ^2 ^ 26d - 2oc) cos 0 
+4(ad + 6c + a6 — cd) sin 9 
+ 2(c2 + d2 _ a2 _ 62 - 2ac - 26cO; 

+2(62 4. c[2 _ ^2 _ ^. _ 2ac) cos 9 
+4(ad + 6c + cd + a6) sin 9 
+ 2(-a2 - 62 - c2 - d2 - 2ac - 26d); 

If tan 31^:57 <9< tan (E+5jTiq3+5j7 , 



U; 



otherwise. 
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53. (Currently Amended) A method of obtaining an inverse transform of 
input digital data comprising the steps of: 

providing input digital data in an initial form; 

transforming the data in the initial form to an intermediate form; and 
transforming the intermediate form of the data using an intermediate inverse 
transform to obtain output values at the points of ^le-a^Farey quadrature. 

54. (Currently Amended) A method as recited in claim 53 wherein the 
input digital data is in the form of Fourier coefficients and tibe-a_combination of 
transforming the data from the Fourier coefficients to the intermediate form and 
from the intermediate form to obtain output values at the points of the Farey 
quadrature constitutes an inverse Fourier transform. 

55. (Original) A method as recited in claim 54 wherein the intermediate 
form of the data is in the form of wavelet coefficients. 



56. (Original) A method as recited in claim 55 wherein the wavelet 
coefficients are coefficients for arithmetic wavelets, 



2 sin if A=27-^ 



with U"'^ " (-1 l)' "^"^ " (o 1^)' conversion of the data from the 
initial form to the intermediate form is based on the following expressions: 



Jn9 _ 



cos nB + i sin n6 



A 

where the sum is over all arithmetic arrows, the underlying chord of which has complex 
endpoints ^, 77, and 



n = 0(4); 






n = 0(4); 


n = 1(4); 




-1. 


n = 1(4); 


n s 2(4); 




»i 


n H 2(4); 


n = 3(4); 




I 0, 


n - 3(4); 



0, n = 0(4) 

_J 0, nsl(4) 

-i, n = 2(4) 

-1, n = 3(4). 
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57. A method as recited in claim 55 wherein the wavelet coefficients are 
coefficients for modular wavelets, A, and conversion of the data from the initial 
form to the intermediate form is based on the following expressions: 
^in9 _ n9 + i sin n9 

+ i + ^ r--7?")}[W5)-2VA(0)+^c/-MW]. 



where the sum is over .all arithmetic arrows, the underlying chord of which has complex 
endpoints e,»7. '«viierey=^i -^^j' J)., arid 

^-1, ; n-=0{4); 



Co 



0, n = l(4); -n_ J 
■1, n = 2(4); " ^ 
k -.-0,-v-n = 3(4); r - 



( 0, 71 = 0(4);' : f. 0, ns0(4); , 

-1, ns.l(4); -> _ J . 0.. n = 1(4); 
. n = 2(4); ~ \ -i, n = 2(4); _ 
, ^0.- n = 3(4);- v-l'-l.' • n P.3(4):: 



58. (Original) A method as recited in claim 55 wherein the wavelet 
coefficients are coefficients for fan wavelets, 0 A, and conversion of the data from 
the initial form to the intermediate form is based on the following expressions: 

e*"* = cos + i sin 

where the sum is over all arithmetic arrows, the imderlying chord of which has complex 
endpoints ^, »7,' where C/" = J^, and where. 



Co = < 



r-1. n = 0(4); 

.0. 71 = 1(4); 

-1, n = 2(4); 

0, n = 3(4); 



._n 

Ci = 



0, ns0(4); 

-1, n=l(4); 

«, n = 2(4); 

0, n = 3(4); 



0, ns0(4); 

.n, _7 P. n = l(4); 

"=-1- 1 -i, n = 2(4); 

-1, ns3(4). 



where the sum is over all arithmetic arrows, the underlying chord of which has complex 
•endpoints f ,77, where ?7=*=^ = , and where . . 



-1, . 71 = 0(4); 
.n_J 0, 



- ^ -i, 7i = 2(4)i "^'^ 
- -0,-: n = 3(4); - 



n = l(4); J.-l, n=;i(4); 
... c, -< n = 2(4); 



0; -^ = 0(4); 
7i=;i(4); 
71 = 2(4); 
= 0,- n = 3(4);■ 



f. 0, 71 = 0(4); 

.0, 71 = 1(4); 

-i, n = 2(4); 

-1, ;nW.3(4).: 
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59. (Original) A method as recited in claim 53 wherein the intermediate 
form of the data is in the form of wavelet coefficients. 

60. (Original) A method as recited in claim 53 wherein the initial form of 
the input digital data is Fourier coefficients, the intermediate form of the data is in 
the form of wavelet coefficients, and the output values at the points of the Farey 
quadrature are obtained via the use of a binary cascade of arrow structures arising 
firom the calculation of wavelet coefficients as defined along a circle in the 
complex plane. 

61. (Original) A method as recited in claim 60 fiirther comprising the step 
of storing terminal arrow structures in order for restart or iterative refinement. 

62. (Original) A method as recited in claim 59 wherein the wavelet 
coefficients are coefficients for arithmetic wavelets. 

63. (Original) A method as recited in claim 59 wherein the wavelet 
coefficients are coefficients for modular wavelets. 

64. (Original) A method as recited in claim 59 wherein the wavelet 
coefficients are coefficients for fan wavelets. 

65. (Original) A method as recited in claim 59 wherein the input data is 
multi-dimensional. 
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